The present theory is based on the assumption that at the very small (Planck scale) distances our space-time is discrete, and this discreteness influences on the Planck scale physics. Considering our (3+1)-dimensional space-time as a regular hypercubic lattice with a parameter a = λ P , where λ P is the Planck length, we have investigated a role of lattice artifact monopoles which is essential near the Planck scale if the Family replicated gauge group model (FRGGM) is an extension of the Standard Model at high energies. It was shown that monopoles have N times smaller magnetic charge in FRGGM than in SM (N is the number of families in FRGGM). These monopoles can give an additional contribution to beta-functions of the renormalisation group equations for the running fine structure constants α i (µ) (i=1,2,3 correspond to the U(1), SU(2), and SU (3) 
Introduction
Trying to look insight the Nature and considering the physical processes at very small distances, physicists have made attempts to explain the well-known laws of low-energy physics as a consequence of the more fundamental laws of Nature. The contemporary physics of the electroweak and strong interactions is described by the Standard Model (SM) which unifies the Glashow-Salam-Weinberg electroweak theory with QCD -theory of strong interactions.
The gauge group of symmetry in the SM is :
which describes the present elementary particle physics up to the scale ≈ 100 GeV.
Recently it was shown in a number of papers [1] that the family replicated gauge groups of type :
play an essential role in construction of renormalizable, asymptotically free, four dimensional gauge theories that dynamically generate a fifth dimension (or fifth and sixth ones). This theory leads to the natural electroweak symmetry breaking, relying neither on supersymmetry nor on strong dynamics at the TeV scale. The new TeV physics is perturbative, and radiative corrections to the Higgs mass are finite. The Higgs scalar is an extended object -pseudo-Nambu-Goldstone boson -and a novel Higgs potential emerges naturally requiring a second light SU(2) doublet scalar.
We see that the family replicated gauge groups provide a new way to stabilize the Higgs mass in the Standard Model.
Family Replicated Gauge Group
The extension of SM with the Family Replicated Gauge Group (FRGG):
was first suggested by C.D.Froggatt and H.B.Nielsen [2] .
In Eq. 
The generalized fundamental group:
was suggested by the fitting of fermion masses of the SM [3] .
Recently a new generalization of FRGG-model was suggested in papers [4] , in which the fundamental group:
takes into account the see-saw mechanism with right-handed neutrinos, describes all modern neutrino experiments, and gives the reasonable fitting of the SM fermion masses and mixing angles. The group G = G ext contains: 3 × 8 = 24 gluons, 3 × 3 = 9 W-bosons and 3 × 1 + 3 × 1 = 6 Abelian gauge bosons.
The model is renormalisable: has no anomalies, neither gauge nor mixed.
The gauge group G ext undergoes the spontaneous breakdown (at some orders of magnitude below the Planck scale) by 7 different Higgs fields to the gauge group which is the diagonal subgroup of G ext . Therefore, 7 Higgs fields break FRGG-model to the SM. The field φ WS corresponds to the Weinberg-Salam theory. Its VEV is known: < φ WS >= 246
GeV, so that we have only 6 free parameters -six VEVs -to fit the experiment in the framework of this model.
Froggatt, Nielsen and Takanishi [4] have used them with aim to find the best fit to conventional experimental data for all fermion masses and mixing angles in the SM, also to explain the experiments in the neutrino oscillations. The typical fit was encouraging in the crude approximation. Also the neutrino masses were predicted.
Finally, we conclude that, in general, the theory with FRGG-symmetry is successful in describing of the SM experiment.
Lattice-like Structure of our Space-Time
Having an interest in the fundamental laws of physics, we can consider the two possibilities:
1. At the very small (Planck length) distances our space-time is continuous and there exists the fundamental theory with a very high symmetry.
2. At the very small distances our space-time is discrete, and this discreteness influences on the Planck scale physics.
The item 2 is an initial (basic) point of view of the present theory, but not an approximation. It is a base of the theory of physical processes proceeding at small distances of order of the Planck scale λ P = M
−1
Pl :
In the simplest case we can imagine our (3+1) space-time as a regular hypercubic lattice with a parameter a = λ P . Then the lattice artifact monopoles can play an essential role near the Planck scale. But, of course, it is necessary to comment that we do not know (at least on the level of our today knowledge) what lattice-like structure (random lattice, or foam, or string lattice, etc.) plays role in the description of physical processes at very small distances [5] .
The aim of the present paper is also to show that monopoles cannot be seen in the usual SM up to the Planck scale, because they have a huge magnetic charge and are completely confined. Supersymmetry does not help to see monopoles.
We suggest to consider a possibility of the existence of monopoles in our World, extending the Standard Model Group (SMG) to the Family Replicated Gauge Group (SMG) N .
Renormalisation Group Equations for Electric
and Magnetic Fine Structure Constants J.Schwinger [6] was first who investigated the problem of renormalisation of the magnetic charge in Quantum ElectroMagnetoDynamics (QEMD), i.e. in the Abelian quantum field theory of electrically and magnetically charged particles (with charges e and g, respectively).
Considering the "bare" charges e 0 and g 0 and renormalised (effective) charges e and g, Schwinger obtained:
what means the absence of the Dirac relation for the renormalised electric and magnetic charges.
But there exists another solution of this problem [7] [8] [9] which gives:
i.e. the existence of the Dirac relation (charge quantization condition) for both, bare and renormalised electric and magnetic charges. Here we have n = 1 for the minimal (elementary) charges.
These two cases lead to the two possibilities for the renormalisation group equations (RGEs) describing the evolution of electric and magnetic fine structure constants:
which obey the following RGEs containing the electric and magnetic beta-functions:
In Eq. (11) we have:
where µ is the energy scale and µ R is the renormalisation point.
The second possibility (with minuses) in Eq. (11) corresponds to the validity of the Dirac relation for the renormalised charges. We believe only in this case considered by authors in paper [9] where we have used the Zwanziger formalism of QEMD [10] .
In the present paper, excluding the Schwinger's renormalisation condition (8), we assume only the Dirac relation for running α and α:
It is necessary to comment that RGEs (11) are valid only for µ > µ threshold = m mon , where m mon is the monopole mass.
If monopole charges, together with electric ones, are sufficiently small, then β-functions can be considered perturbatively:
and
with (see [9] and references there)
and β 2 = 4 3 and β 4 ≈ 4 − for fermions.
For scalar electric and magnetic charges we have:
with β 2 = 1/3, and approximately the same result is valid for fermionic particles with
Eq. (18) shows that there exists a region when both fine structure constants are perturbative. Approximately this region is given by the following inequalities:
Using the Dirac relation (13), we see from Eq.(18) that in the region (19) the two-loop contribution is not larger than 30% of the one-loop contribution, and the perturbation theory can be realized in this case.
It is necessary to comment that the region (19) almost coincides with the region of phase transition couplings obtained in the lattice compact QED [11] .
Evolution of Running Fine Structure Constants
The usual definition of the SM coupling constants is given in the Modified minimal subtraction scheme(MS):
where α and α s are the electromagnetic and SU (3) It is well known (see for example [12] ) that (in the absence of monopoles) the one-loop approximation RGEs can be described by the following expressions:
where slopes b i are given by the following values:
The integers N gen , N S , N V are respectively the numbers of generations, Higgs bosons and different vector gauge fields.
In SM we have:
and the corresponding slopes (22) describe the evolutions of α i (µ) contain only the contributions of the SM particles up to µ = µ Pl ≡ M Pl and doing the extrapolation with one Higgs doublet under the assumption of a "desert" and absence of monopoles, we have the following result obtained in [13] :
The extrapolation of α −1 1,2,3 (µ) up to the point µ = µ Pl is shown in Fig.1 as function of the variable x = log 10 µ (GeV). In this connection, it is very attractive to consider also the gravitational interaction.
The gravitational interaction between two particles of equal masses M is given by the usual classical Newtonian potential:
which always can be imagined as a tree-level approximation of quantum gravity.
Then the quantity:
plays a role of the running "gravitational fine structure constant" and the evolution of its inverse quantity also is presented in Fig.1 together with the evolutions of α
Dropping of the Monopole Charge in the Family
Replicated Gauge Group Model (FRGGM)
In the simplest case, the scalar monopole beta-function in QEMD is (see [14] and [15] ):
From the last equation it follows that the theory of monopoles cannot be considered perturbatively at least for
This limit is smaller for non-Abelian monopoles.
Using the Dirac relation, it is easy to estimate in the simple SM the Planck scale value
This value is really very big compared with the estimate (28) and, of course, with the critical coupling α crit ≈ 1, corresponding to the confinement-deconfinement phase transition in the lattice QED [11] . Clearly we cannot do the perturbation approximation with such a strong coupling α.
It is hard for such monopoles not to be confined.
There is an interesting way out of this problem if one wants to have the existence of monopoles, namely to extend the SM gauge group so cleverly that certain selected linear combinations of charges get bigger electric couplings than the corresponding SM couplings. That could make the monopoles which for these certain charge linear combinations couple more weakly and thus have a better chance of being allowed "to exist".
An example of such an extension of SM that can impose the possibility of the allowance of monopoles is just Family Replicated Gauge Group Model (FRGGM).
According to the FRGGM, at some point µ = µ G < µ Pl (or really in a couple of steps) the fundamental group G ≡ G ext undergoes spontaneous breakdown to its diagonal subgroup:
which is identified with the usual (low-energy) group SMG.
It should be said that in the FRGG-model each family has its own gluons, own W's, and own photons. The breaking just makes linear combination of a certain color combination of gluons which exists in the SM below µ = µ G and down to the low energies. We can say that the phenomenological gluon is a linear combination (with amplitude 1/ √ 3 for N = 3) for each of the FRGG gluons of the same color combination. Then we have the following formula connecting the fine structure constants of non-Abelian FRGG-model and low energy surviving diagonal subgroup G diag.subg. ⊆ (SMG) 3 :
Here i = SU(2), SU(3), and i=3 means that we talk about the gluon couplings.
Assuming that three FRGG couplings are equal to each other, we obtain:
In contrast to non-Abelian theories, in which the gauge invariance forbids the mixed (in families) terms in the Lagrangian of FRGG-theory, the U(1)-sector of FRGG contains such mixed terms:
where p,q = 1,2,3 are the indices of three families of the group (SMG) 3 . Now it is easily seen that if the different families had specific equal electric charges, i.e. equal α pq , then taking the diagonal subgroup we get [16] :
which shows that we can increase electric α by a factor 6 replacing it by the electric α one fam. ≡ α G .
Taking (34), we can get the monopole fine structure constant α G which is smaller by factor 6 in comparison with α in the SM. We can estimate at the Planck scale:
But it seems (see below) that in the FRGGM we have at the Planck scale:
and the perturbation theory works for β-function of scalar monopoles near the Planck scale.
The conclusion: if one wants monopoles "to exist", it is necessary to drive in the direction of a model like FRGG.
The possibility of Grand Unification Near the Planck Scale
In the AntiGUT-model by Froggatt and Nielsen [2] [3] [4] Also a role of artifact monopoles can be important in the vicinity of the Planck scale.
Lattice monopoles are responsible for the confinement in lattice gauge theories what is confirmed by many numerical and theoretical investigations (see review [17] and papers [18] ). In the compact lattice gauge theory the monopoles are not physical objects: they are lattice artifacts driven to infinite mass in the continuum limit.
In Refs. [19] [20] [21] [22] we have developed the Higgs Monopole Model (HMM) approximating the lattice artifact monopoles as fundamental pointlike particles described by the Higgs scalar field. Indeed, the simplest effective dynamics describing the confinement mechanism in the pure gauge lattice U(1) theory is the dual Abelian Higgs model of scalar monopoles [17] , [18] . This model considers the following Lagrangian:
where
is the Higgs potential of scalar monopoles with magnetic charge g, and B µ is the dual gauge (photon) field interacting with the scalar monopole field Φ. In this model λ is the self-interaction constant of scalar fields, and the mass parameter µ 2 is negative.
Considering the renormalization group improvement of the effective Coleman-Weinberg potential [14] , written in Refs. [19] [20] [21] [22] for the dual sector of scalar electrodynamics in the two-loop approximation for β-functions, we have calculated the U(1) critical values of the magnetic fine structure constant:
and (by the Dirac relation) electric fine structure constant:
These values coincide with the lattice result [11] .
Writing the following RGEs for α i (µ) containing beta-functions for the Higgs scalar monopoles:
we can use the one-loop approximation for β(α i ) because α i are small, and the two-loop approximation for dual beta-function β (m) ( α i ) by reason that α i are not very small near the Planck scale.
It was shown in a number of investigations (see for example [18] and references there), that the confinement in the SU(n) lattice gauge theory effectively comes to the same U (1) formalism Using the Abelian gauge by 't Hooft and taking into account that the direction in the Lie algebra of monopole fields are gauge dependent, we have found in [21] an average over these directions and obtained the group dependence relation between the phase transition fine structure constants for the groups U(1) and SU(n)/Z n :
We have calculated this relation using only the one-loop approximation diagrams of non-Abelian theories.
According to Eq.(41), we have the following relations:
Near the Planck scale we are in the vicinity of the critical points [19] [20] [21] [22] .
Finally, taking into account that in the non-Abelian sectors of FRGG we have the Abelian artifact monopoles, we obtain the following RGEs:
where b i are given by the following values:
The integers N F , N S , N V , N M are respectively the total numbers of fermions, Higgs bosons, vector gauge fields and scalar monopoles in FRGGM considered in our theory.
Approximating artifact monopoles by the Higgs scalar fields with a magnetic charge g, we have the following Abelian monopole beta-function in the two-loop approximation [21] :
Using the Dirac relation α α = 1/4, we have:
and the group dependence relation (41) gives:
Finally we have the following RGEs:
where b i and C i are given by Eqs.(44) and (48), respectively.
In our FRGG model: 
It is easy to calculate that for one family we have:
what means that at the GUT scale electric and monopole charges are not large and can be considered perturbatively.
Here we can expect the existence of [SU (5) GeV.
The scale µ GUT = M, given by Eq.(54), can be considered as a SUSY breaking scale.
The unification theory with [SU(5)] 3 -symmetry was suggested first by S.Rajpoot [24] .
Considering the predictions of such a theory for the low-energy physics and cosmology, maybe in future we shall be able to answer the question: "Does the unification of [SU (5) 
Conclusions
In the present paper we have shown:
1. That the existence of monopoles in Nature leads to the consideration of the Family Replicated Gauge Groups of symmetry as an extension of the Standard Model in sense that using of monopoles corresponding to the family replicated gauge fields we can bring the monopole charge down from the unbelievably large value which it gets in the simple SM, according to the Dirac relation. 
